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Abstract. 
IN VITRO MICROPROPAGATION OF SAINFOIN  
(ONOBRYCHIS VICIIFOLIA SCOP.) 
 
For the in vitro micropropagation there were used two types of explants, apexes 
and stem knots freshly inoculated. We took copse of different sizes, originating from 
plants situated in different years of vegetation (I, II, III). The incubated sainfoin knots 
and apexes were examined from the point of view of their in vitro behaviour regarding 
the regeneration, multiplication and striking root, depending on the hormonal balance 
from the culture medium and on the age of the donor plant. The viability and 
regeneration percentage of the sainfoin knot is comprised between 92 and 95 %, 
indifferently to the hormonal balance. The viability percentage of the apex is smaller 
than that of the knot, but its regeneration and multiplication capacity is higher. The 
regeneration degree is directly proportional with the age of the donor plant. 
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INTRODUCTION 
 
Sainfoin (Onobrychis viciifolia) is a leguminous perennial herb of the 
Fabaceae family, indigens in Southern Europe and in temperate regions of  
Western Asia.   
Sainfoin is a pubescent perennial plant with many erect or suberect, hollow 
stems, 60-80cm heigh or more, arising from basal buds on branched stock.  
After defoliation, branches develop from axillary buds on the stem nodes on the 
remaining stubble. Numerous pink flowers, borne in erect, conical racems. 
Flowers are cross-pollinated, mainly by honey bees.The root system consists of 
deep tap root with a few main branches and numerous fine lateral roots bearing 
most of the rhizobial nodules. Sainfoin has been widely cultivated in Europe as 
a forage crop. There are two main types of sainfoin, the common type and the 
giant type. The common type cultivars (or bifera type) grow very slow in the 
establishment year. Common types of sainfoin will out persist by several years. 
The giant type is far more vigorous in the first year, and will provide a 
measurable yield during the season, but will only persist for a relatively short 
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period of time. Sainfoin thrives on calcareous soils, with a pH of 6.0+, too dry 
or too barren for clover and alfalfa. There is also some evidence that suggests 
that sainfoin will grow well on soils that are low in phosphorus. 
 
The forage legume sainfoin is an important crop well adapted to the dry 
and semi-arid regions, where the cultivation of alfalfa is restricted by the 
environmental conditions. Sainfopin grows very well in calcareous chalky soils 
as well as in the soils with high water. Sainfoin improves the nitrogen content of 
the soil by fixing the atmospheric nitrogen. Sainfoin is also a very palatable 
forage plant and since it does not induce bloat, strip grazing of green forage is 
possible. 
In ruminants the positive characteristics tend to be the results of the high 
level of condensed tannins (Krall and Delaney, 1982). Condensed tannins bond 
to the protein complex in the sainfoin; this protects the protein complex from 
hydrolyzing in the rumen. This ability to prevent hydrolysis in the rumen allows 
the protein complex to pass into the abomasums where it is digested (Van Soest, 
1994). Furthermore, animals grazing on sainfoin are much less prone to bloat 
than when grazing other legumes. 
Agronomically, it’s positive characteristics include a deep taproot that 
allows the plant to be very resistant to drought and, since it is a legume, there is 
a high level of a residual fertility after a sainfoin ley has been ploughed. 
Sainfoin presents an amazing variability, sometimes intraindividual, 
caused even by the climatic and soil conditions. There are intermediary forms of 
transition from one variety to another.This paper presents a rapid and efficient 
system for in vitro micropropagation system  from apexes and stem knots. 
Many improved plant varieties has been regenerated using tissue and cell 
cultures (George and Sherrington, 1989), but sainfoin received little attention for 
in vitro studies. 
 
MATERIAL AND METHOD 
 
The experiment was made at the beginning of the sainfoin crop 
blossoming, having chosen copse of the same size, from plants situated in 
different years of vegetation (I, II, III) in order to harvest explants. 
There were used two types of explants, apexes and knots freshly 
inoculated, 24 hours after the harvesting of the mother plant. Detaching an apex 
of approximately 0.1-0.2 cm, as well as some knots very shortly sectioned, 
without inter-knot sections shaped them. Before the inoculation the material was 
sterilized in commercial bleach 100 % (containing 6% sodium hypochlorite) 
plus few drops of Tween 20-5% for 30 minutes with a continuous stirring and 
then the solution was removed (rinsed three times with sterilized distillated 
water). The explants were inoculated on culture medium made up from macro- 
and microelements, FeEDTA, thiamine HCl 2 mg/l, pyrodixin HCl 0.4 mg/l, 
inosite 252 mg/l, saccharose 22 g/l and agar 7 g/l. To this medium, considered to 
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be the basic medium (BM), there were added breeding hormones NAA 0.002 
mg/l, AA 0.5 mg/l (the L1 medium), namely IBA 1 mg/l, BA 0.5 mg/l (the L2 
medium). The average pH was 5.8. After the inoculation of the explants on the 
two mediums, the phials with inoculs were maintained at a temperature of 24 ±1 
°C, for a photoperiod of 16 hours. 
 
RESULTS AND DISCUSSIONS 
 
The incubated sainfoin knots and apexes were analyzed from the point of 
view of their in vitro behavior regarding the regeneration, multiplication and 
striking root depending on the hormonal balance from the culture medium and 
on the age of the donor plant. The examinations were carried out 8 weeks after 
the inoculation. The results are displayed in table 1. The data emphasize the fact 
that sainfoin has a good capacity of in vitro regeneration and multiplication, 
influenced by the hormonal balance in the culture medium 
The neoformation of plantlets and the in vitro multiplication on the culture 
medium L1, starting from explants built up from the knot display a high vitality 
degree of 95-97%, no matter the age of the donor plant. From each knot grow 1-
2 neoplantlets of 3.7-4.0 cm, without a radicle system, but with a callus sleeve 
of 0.1-0.2 cm around the explants. After three months of in vitro crop there can 
be seen no appearance of roots; the hormonal balance of this medium does not 
encourage the rhizogenesis. 
The evolution of the biological material, consisting in the knot, on the L1 
culture medium emphasizes a good in vitro viability of 90-95%, slightly higher 
at the explants harvested from a donor plant in the third year of vegetation. The 
number of regenerated neoplantlets is small, namely a plantlet/knot, with a 
height of 3.5-3.8 cm, but with a wide radicle system, with hick roots, numbered 
7 roots/explant, with a length of 4.5 cm. 
An essential and particular feature of the evolution of he knot in vitro 
consists in the regeneration of a single plant, seldom two, but completely 
organized, with leaves that are specific to the species. 
The sainfoin apex has proved to have the highest in vitro regeneration and 
multiplication capacity, although the viability percentage is smaller than in the 
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Table 1.  


















Knot L1 I 92 1 3.8 - - 
  II 95 2 3.7 - - 
  III 93 2 4.0 - - 
 L2 I 90 1 3.5 7 4.1 
  II 92 1 3.8 7 5.0 
  III 95 1 3.8 6 4.0 
Apex L1 I 60 8 2.5 - - 
  II 68 5 2.2 - - 
  III 81 5 2.8 - - 
 L2 I 52 7 3.0 4 1.8 
  II 59 5 2.5 3 2.0 
  III 70 5 2.7 3 1.9 
 In the case of the L1 crop environment, the viability percentage varies 
directly proportionally with the age of the donor plant. The number of 
neoplantlets/apex is comprised between 5 and 8, with a height of 2.2-2.8 cm. 
Neither in the case of this type of explant, do the neoplantlets not form roots on 
this emedium, but for a small sleeve of green callose. 
In the case of the L2 culture medium, there was recorded a striking 
multiplication percentage, having obtained 5-7 plants/apex, with a length of 2.5-
3.0 cm. At their base, a small number of roots form (3-4), with a length of 1.8-
2.0 cm, white and slim. 
The evolution of the apexes is generally better from the point of view of 
the multiplication, but the viability percentage is smaller. The hormonal 
contribution consisting in IBA 1 mg/l, BA 0.5 m/l is more balanced, causing 
both the multiplication and the formation of an adequate radicle system. 
CONCLUSIONS 
 1. The viability and regeneration percentage of the sainfoin knot is 
comprised between 92 and 95%, no matter the hormonal balance. 
 2.  The viability and regeneration percentage of the sainfoin apex is 
smaller than that of the knot and directly proportional with the age of the donor 
plant of explants. His type of explants has a superior capacity of in vitro 
multiplication. 
 3. The L2 culture medium has proved to be favorable to rhizogenesis, 
unlike the L1 medium, in the case of whom there was noticed no formation of 
roots.  
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